Dopamine D4 receptors linked to protein kinase G are required for changes in dopamine release followed by locomotor activity after repeated cocaine administration.
We previously found that the dopamine D2-type receptors (D2 and D3 receptors), coupled to protein kinase G (PKG), upregulate locomotor activity after repeated cocaine administration. In this study, D4 receptors, another type of D2 receptor also coupled to PKG, were examined to determine their requirement in the regulation of locomotor activity after repeated cocaine administration. The results demonstrated that repeated injections of cocaine (20 mg/kg), given once a day for seven consecutive days, significantly increased extracellular dopamine concentrations. Intra-caudate infusion of the D4 receptor agonist, PD168077 (10 nmol), and the PKG inhibitor, KT5823 (2 nmol), significantly decreased the repeated cocaine-induced increase in dopamine levels and locomotor activity. However, intra-caudate infusion of KT5823, but not PD168077, decreased ∆FosB immunoreactivity elevated by repeated cocaine administration. These findings suggest that D4 receptors linked to PKG could be a key modulator for dopamine release required for changes in locomotor activity caused by repeated cocaine exposure.